One of the most striking effects seen in clinical medicine from the administration of drugs is the improvement of patients with acute rheumatic fever following therapeutic doses of salicylic acid or one of its derivatives. So marked is this that the salicylates have gained the reputation of being specifics, and are used to differentiate the arthritis of rheumatic fever from that due to other infections. The reason for this so called specific action-probably better termed characteristic action-has never been satisfactorily explained, although the drug has been used clinically for nearly 50 years. This is not surprising in view of the lack of demonstration of a specific etiologic agent. The opinion seems unanimous that rheumatic fever is an infection; the nature of this infection is still a moot point. Some claim that it is due to a specific microorganism; others, that it is an attenuated pyemia-a specific type of response to a number of different microorganisms of low virulence; still others contend that the arthritis is due to a peculiar type of bacterial sensitization of the joints. These last observers consider the disease an anaphylactic phenomenon.
All of these points of view must be considered in an attempt to explain the characteristic action of the salicylates in rheumatic fever. Pharmacologically, the drugs are antipyretics; but, with the exception of phenylcinchophenic acid, other antipyretics do not affect rheumatic arthritis so favorably. They are analgesics; but the administration of morphine or codeine to patients with rheumatic fever does not relieve the redness, heat, and swelling of the inflamed joints. In vitro they are antiseptics; but the only one which has this action in weak solutions is salicylic acid, and the drug could not exist as such in the body. Such heavy concentrations of the salts are required to kill ordinary pyogenic bacteria that it is impossible to conceive of their existing in bactericidal concentrations in the tissues.
In as far as we are aware, few experiments have been attempted to show a bactericidal action in vivo. Hanzlik's (1) complete review of the literature of the salicylates up to 1914 does not mention any studies of this nature. Since then Davis (2) and Fantus, Simmonds, and Moore (3) have studied the effect of salicyl on rabbits inoculated with hemolytic and green streptococci. The former treated rabbits with 0.3 gm. of sodium salicylate subcutaneously each day; three sets of three each were inoculated intravenously with hemolytic streptococci, the fourth set with a streptococcus grown from the joint of a patient with acute rheumatism; "this organism had the general properties of the Diplococcus rheumaticus as described by Poynton and Payne." Three controls were inoculated in each experiment. No beneficial effect was observed in the salicylated rabbits; and in general, these animals succumbed more quickly to the hemolytic streptococcus infection than did the controls. All animals developed arthritis of practically the same extent. Although the dose of sodium salicylate employed by Davis was comparable to the largest amount given to patients, the streptococci used in most of his experiments were of such high virulence that a weak antibacterial action of the drug might easily have been masked. In our experience, hemolytic streptococcus infections in rabbits have usually led to purulent arthritis, and often to purulent infiltration of the muscles adjacent to the inflamed joints. These local lesions are more nearly comparable to those seen in patients with osteomyelitis or hemolytic streptococcus infections. No beneficial effect having been obtained from salicylates in these patients, there is no reason to expect one in rabbits.
Fantus, Simmonds, and Moore felt that the dose of salicylate employed by Davis was too small, so they gave rabbits weighing 1 kilo either 0.9 gm. of sodium salicylate, 1 gm. of aspirin, or 1.5 gm. of salophen per day. The rabbits were inoculated intravenously with hemolytic streptococci. The salicylated animals succumbed more rapidly than did the controls. With the exception of aspirin, these huge doses of salicyl did not lead to the death of uninoculated controls. It is probable, however, that the drugs injured the tissues of the rabbits to such an extent that they were less resistant to the infection than were non-salicylated animals. Hanzlik and Karsner (4) have shown that sodium salicylate in doses of from 0.3 to 0.5 gm. per kilo of body weight in dogs and cats leads to severe cloudy swelling of the kidneys, and often to acute tubular nephritis; one rabbit receiving 0.6 gm. per day had marked acute nephritis. When we consider that from 0.15 to 0.2 gm. of salicyl per kilo of body weight is the maximum amount that can be tolerated for 2 or 3 days by most patients without developing severe albuminuria, it is probable that the animals used by Fantus and his coworkers all had severe renal damage. These experimenters also used hemolytic streptococci for inoculation; hence the criticism made of Davis' experiments is applicable to theirs. In a single experiment of ours, four rabbits were inoculated intravenously with hemolytic streptococci; two received sodium salicylate twice daily by stomach tube. All died within a few days, and all had purulent arthritis. This result is merely confirmatory of the experiments above quoted. It seems evident, therefore, that hemolytic streptococcus infections in rabbits do not furnish suitable conditions for the study of the antibacterial action of the salicylates in vivo.
Many workers claim that rheumatic fever is due to infection with non-hemolytic streptococci; and these microorganisms, when recovered from patients with rheumatic fever, have been given the name of Streptococcus or Diplococcus rheumaticus. The relation of these findings to the etiology of rheumatic fever has been reviewed by one of us (5, 6) , and would require too much space to be repeated here. Suffice it to state that they do not fulfill the requirements of Koch's postulates, nor is there any definite immunological proof of their etiological character. In rabbits inoculated with some non-hemolytic streptococci, certain low grade inflammatory lesions are obtained that bear a superficial resemblance to some of the lesions found in patients with rheumatic fever. There does develop a polyarthritis, ranging from a simple increase of clear fluid to a marked increase of practically purulent joint exudate, from which streptococci can be easily recovered in cultures. In joints thus severely inflamed there is usually destruction of the articular surfaces (Cecil (7)). In our experience it has never been possible to recover streptococci from the joints of patients with rheumatic fever; and joint destruction is not a recognized feature of this disease. The endocardial lesions in rabbits resemble more closely the lesions found in patients with non-hemolytic streptococcus endocarditis. The myocardial lesions differ microscopically from the characteristic Aschoff bodies (7) (8) (9) .
The low grade character of non-hemolytic streptococcus infections, and the fact that following properly graded doses of these organisms rabbits may live for weeks or months, would appear to furnish suitable conditions for the study of the antibacterial action of the salicylates.
EXPERIMENTAL.
For the reasons above stated, it was decided to use non-hemolytic streptococci for inoculation.
In recent years we have collected many cocci of this type from various sources and used them for different purposes; we have found that these strains possess different degrees of virulence and infectivity which are more or less permanent when the stocks are kept in a dried condition after freezing (10) . The four strains of streptococci employed in these experiments, Nos. A49, A135, 38D, and Z75, were isolated from blood cultures of patients with rheumatic fever. They have certain cultural differences and immunologically are distinct; they also vary in virulence. In sufficient amounts the first two usually produce arthritis in rabbits; No. 38D sometimes does, but repeated intravenous inoculations of large quantities of No. Z75 are necessary to induce slight arthritis. Before being used in these experiments Strains A49, 38D, and A135 were inoculated repeatedly into the knee joints of rabbits in an attempt to increase their virulence; No. Z75 was first used without preliminary animal passage, but later was passed through several rabbits. The cultures for intravenous inoculation were grown in phosphate buffered broth to which 10 per cent rabbit serum was added; after 18 hours incubation, when the maximum number of actively growing forms was visible microscopically, the cultures were centrifugalized at high speed, the supernatant broth discarded, and the bacterial sediment resuspended in sufficient Ringer's solution to allow 1 or 2 cc. to represent the amount of broth culture indicated in the protocols.
The sodium salicylate was given by stomach tube twice daily in a 2.5 or 5 per cent watery solution. The stomach tube, a No. 10 French catheter, was washed well with water after the drug had passed through, in order to insure that all of the salicylate had been given. To avoid transferring snuffles or other infections from one rabbit to another, a separate tube was used for each animal; this precaution was found advisable as the depressing influence of the streptococcus infection and of large doses of salicylates at times permitted latent rabbit infections to become active.
The rabbits were usually brown, weighing from 1,400 to 2,000 gm.; in each experiment an attempt was made to secure animals of as near the same weight as possible. From an average of several weighings made previously to the inoculation, the dose of salicylate for each animal was computed; subsequently this dose was kept constant, even though the weight of the animals varied. The animals were observed daily for evidence of arthritis. At autopsy, following the inspection of the viscera, the entire skin was removed, and all of the extremities minutely examined; films were made of the fluid from each of the joints whether they appeared abnormal or not. In most of the experiments cultures were made only of fluids from grossly pathological joints; in the fourth experiment cultures were made from all of the joints, and the cocci recovered were identified by agglutination with specific immune serum. Cultures made from the heart's blood were sterile with one exception. The peritoneum, pleura, pericardium, and endocardium were carefully examined for evidence of infection.
In recording the degree of abnormality of the joints, three grades of increased amount of synovial fluid were noted, slight, moderate, and marked; the gross appearance of the fluid varied from clear to thick yellow, with fibrin flakes.
The films of the synovial fluid were stained with Gram's stain; some, in addition, with Giemsa's; the degree of increase of polymorphonuclear leucocytes and mononuclears was roughly estimated and recorded by an increasing number of plus signs. The presence or absence of cocci in the films was also noted. Frequently, irregularly shaped Gram-positive and Gram-negative bodies were seen in the leucocytes, but it was difficult to interpret their nature. At first they were considered definitely as streptococci, but so frequently the fluids in which they were found yielded sterile cultures that doubt was thrown upon this opinion. It is possible that they were killed and phagocytosed bacteria, as fluids yielding positive cultures were seen with cocci varying in appearance from definite chains to bodies similar to those above described. Occasionally, fluids were found that yielded positive cultures, but that showed no microorganisms microscopically. Experiment 1.-Two groups of six rabbits each were selected. Those of the salicyl group received three doses of sodium salicylate before the first inoculation and twice daily thereafter until death. Rabbits A-76, A-77, and A-78 received 0.2 gm. daily per kilo of body weight; Nos. A-79, A-80, and A-81 received 0.4 gm. for 4 days, when it was evident that they could not tolerate so large a dose and it was reduced to 0.2 gm. On the 1st day all of the rabbits were inoculated intravenously with the sediment from 5 cc. of serum broth Culture A49/8/3, on the 5th day with 10 cc.; and those surviving on the 12th day with 2 cc.
Rabbit A-81 died on the 3rd day; autopsy revealed extensive pneumonia but no arthritis. So short an interval elapsed between the time of inoculation and death that it was considered better to eliminate this animal from the final figures. Because of the poor condition of the other two rabbits receiving the larger doses of salicylate this dosage was reduced one-half; nevertheless, No. A-79 lived only 2 days, and No. A-80 only 4 days longer. Both had arthritis, of the degree shown in Table I . Following the second injection of 10 cc. of culture of streptococci, most of the animals were sick or showed clinical evidence of arthritis; Nos. A-78 and A-79 died the day after the second inoculation. On the 12th day, at the time selected for the third inoculation, only two salicylated animals were living; all of the controls still survived excepting No. A-70, which was killed that morning because of its poor condition. The virulence of Strain A49 made it advisable to reduce the inoculum, so that only 2 cc. were injected. 2 days later another salicylated animal, No. A-77, died; and on the 16th and 17th days the remainder of the animals were killed and autopsied. The positive postmortem findings in the joints are given in Table I. A49 indicates the strain of streptococcus; /8, eight rabbit passages; /3, third subculture after last animal passage. II 0 indicates none seen; 4, doubtful; + and + +, distinct.
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One striking result is immediately evident. The animals receiving salicylates succumbed much more quickly to the streptococcus infection than did the controls. It is true that three of them at first received much larger doses than are usually administered to patients; the other three, however, took amounts comparable to those used in the clinic; moreover, one of us (11) has shown that 0.2 gm. per kilo of body weight can be safely given to normal rabbits over long periods. In addition to the general depression from the streptococcus infection, there is a well known local injurious effect of these bacteria on the kidneys; salicylates in Average per animal... large doses have also a distinct nephrotoxic action. The summation of these two depressing influences was doubtless an important factor in causing the earlier death of the drug-treated animals. Two controls and one salicylated animal had marked increase of clear peritoneal and pericardial fluids, which yielded negative cultures; one salicylated animal had several subpericardial hemorrhages; one control had subendocardial hemorrhages; one salicylated animal had both subendocardial hemorrhages and small nodules in the pulmonary valve leaflets. There is, therefore, no distinct evidence that the salicylates either prevented or favored the development of cardiac lesions. An analysis of the grades of arthritis is given in Table II In some of the joints there was noted a slight or moderate increase of clear or slightly turbid fluid, the films, of which showed no abnormal cells. In the final summaries it was thought best to disregard these findings, and to consider as diseased only those joints that gave definite microscopic evidence of abnormality.
Individual variation in different animals is to be expected; it is better, therefore, to consider the results in groups of sufficient size to give comparable averages. Five salicylated and six control animals developed arthritis; the average number of abnormal joints in the S 2 group was 5.4, and in the C S group 5.5; so that the salicylates did not prevent a bacterial invasion of the joints. A comparison of the degree of arthritis in the two groups is most interesting; it is evident at once that more severely inflamed joints occurred in the C than in the S group. The criticism might be raised that this result would be expected because the earlier death of many of the salicylated animals might not allow sufficient time to elapse for the more severe grades of arthritis to develop. An analysis of the types of arthritis in the salicylated animals dying before the termination of the experiment reveals, however, that two-thirds of the abnormal joints were severely inflamed. The criticism that early death is the important factor cannot, therefore, be applied in this experiment. Another possibility must be seriously considered; i.e., that the salicyl prevented the development of the more severe grades of inflammation in some of the joints. Experiment 2.-Because of the high proportion of deaths among the salicylated animals in Experiment 1, it was considered advisable to try only a single inoculation with Streptococcus A49. The animals of S group, Nos. A-83, A-84, and A-86, received sodium salicylate, 0.16 gm. per kilo of body weight, daily for 5 days, then 0.08 gm. for 2 days; three doses of the drug were given before the animals were inoculated. C group consisted of Rabbits A-87, A-88, and A-90. All of the rabbits were injected intravenously with the sediment of 12 cc. of 18 hour serum broth Culture A49/8/5. Rabbit A-88 died within 12 hours, and revealed no gross lesions at autopsy. The rest of the animals survived for 6 days, when they were killed and examined. The salicylated animals all appeared sick the day following inoculation and continued in poor condition until death; the Salicylated rabbits.
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A-86 two surviving controls appeared sick on the 3rd and 4th days after inoculation, but improved on the 5th and 6th days. All of the rabbits except No. A-90 had clinical evidence of arthritis on the 4th day and this one showed stiffness in all of its legs on the 5th day. At autopsy none of the animals had the increase in pericardial and peritoneal fluid that was found in some of the animals in Experiment 1. One salicylated rabbit, No. A-84, had a small yellow nodule 1 mm. in diameter in the posterior leaflet of the mitral valve; blood cultures from another salicylated animal, No. A-86, yielded two colonies of green streptococci. The distribution of inflamed joints is shown in Table III. A summary of the four types of arthritis is given in Table IV . The number of animals in each group is small; nevertheless, the same general tendency is noted that was found in the first experiment.
The average number of inflamed joints in the S group was slightly more than in the C group; all of the arthritis in the control animals was, however, of a severe grade, while half of the abnormal joints in the salicylated animals were mildly inflamed. As all of the animals lived the same length of time following inoculation, the natural inference is that the salicylates prevented the inflammation from becoming severe in some of the infected joints of the S group animals.
Experiment 3.-Because of the severe infection resulting from the inoculation of rabbits with Streptococcus A49, it was decided to employ a less virulent strain, No. 38D. Two groups of six rabbits each were selected; those with even numbers received sodium salicylate, and those with odd numbers served as controls. 0.16 gm. of the drug per kilo of body weight was given daily, divided into two doses; three doses were administered before the first inoculation. On the 1st and 7th days the rabbits were inoculated intravenously with sediment from 5 cc. of broth culture of Streptococcus 38D/4/1, and on the 13th day with 10 cc. All of the rabbits survived longer than the 12th day, so all received a similar amount of inoculum. Clinically, the animals showed only slight symptoms of depression until the morning after the third inoculation, when five of the salicylated animals and one control appeared sick. On the afternoon of that day Rabbit A-62 died shortly after receiving sodium salicylate; the autopsy indicated that the solution had been injected into the trachea. No. A-56 died on the night of the 14th day; No. A-61 on the 17th day; and No. A-60 on the 20th day. It is fair to attribute the death of only the last three animals to the inoculum. The surviving animals were killed and examined on the 20th and 21st days. At autopsy a slight increase in peritoneal fluid was found in only one of the controls, No. A-57. Four of the salicylated rabbits, on the other hand, had a definite increase in peritoneal fluid, and two of these had a distinct increase of pericardial fluid. Cultures of these clear fluids were sterile; and as the other tissues of these rabbits appeared pale and edematous it was thought that the increase in serous fluid was a part of a general edema. This, occurring only in the salicylated animals, was probably a result of the combined toxic effect of the salicylates and streptococci on the kidneys of the animals. Rabbits A-52 and A-54 had, in addition, small sub-endocardial hemorrhages into the leaflets of the tricuspid valves. The findings in the abnormal joints are given in Table V . It will be noted that the number of joints involved varied considerably in different rabbits; No. A-52 had no definite arthritis; No. A-54 had only one joint definitely involved, although it had in five other joints a distinct increase of clear fluid containing no cells. As this The summary of the distribution of the various grades of arthritis in the two groups (Table VI) indicates that Streptococcus 38D was definitely less irritating in the joints than Streptococcus A49, as none of the animals had purulent synovial fluid. There were six rabbits in each group; Group S had an average of 3.7 abnormal joints; Group C, 4.2. The total number of diseased joints in each group approximate each other closely enough to make comparison easy. The ratio of distribution of the various degrees of intensity in the two groups of animals shows that nearly three times as many severely inflamed joints occurred in the control animals. This ratio is almost reversed under the heading "slight." Here, the occurrence of milder 
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Control rabbits. arthritis cannot be attributed to the early death of half of the salicylated animals, because in both groups the animals dying earlier had more severe arthritis than did the rabbits living the full period. It has been claimed by Faber (12) and Herry (13) that the localization of streptococci in any particular joint of a rabbit inoculated intravenously is favored by previous sensitization of that joint by intraarticular injection of homologous killed streptococci; Faber used killed cultures and Herry clear extract of streptococci. Both claim that the arthritis in patients with rheumatic fever is explained by their experimental results. We thought that if their experiments could be repeated, the influence of the salicylates might be more accurately studied than in animals in which the development of arthritis was more or less fortuitous. The knee joints of all of the rabbits used in the next three experiments were, therefore, injected with small amounts of killed cultures of different strains of streptococci 4 or 5 weeks previous to the intravenous inoculation. During the intervening period the injected joints were inspected and measured frequently, but the animals were subjected to no further experimental manipulation until the knees had returned to their former size or were no longer undergoing change. The signs of inflammation usually disappeared after 2 weeks; occasionally there was slight permanent thickening of the joint, and in a few instances there was slight atrophy. As the details of our joint sensitization experiments are given in another communication, only the general results are tabulated here and discussed in so far as they have a bearing on the subject at hand. plated to prove their sterility. All of the knees showed a definite inflammatory reaction after being injected. 27 days later the three rabbits, Nos. K-23, K-25, and K-28, were given sodium salicylate, 0.2 gm. per kilo of body weight daily, and continued on this treatment until the termination of the experiment. On the 28th day all of the rabbits were inoculated intravenously with the sediment of 9.3 cc. of Culture 38D/4/2, and subsequently observed daily until the termination of the experiment, when they were killed and examined as usual; Nos. K-23 and K-24 were sacrificed on the 8th day, Nos. K-25 and K-26 on the 9th day, and Nos. K-22 and K-28 on the 10th day following intravenous inoculation. At autopsy, cultures were made of all of the joints by mixing one loopful of synovial fluid with freshly prepared dextrose blood agar; plates were poured and incubated 3 days. All colonies resembling those produced by streptococci were picked and planted into serum broth; after microscopic examination this culture was tested with immune rabbit serum that agglutinated Streptococcus 38D. Thus, all of the streptococci isolated from the joints were identified as the same strain that was inoculated intravenously, or else considered as contaminations picked up at the autopsy. The result of gross and microscopic examination of the joint fluid, as well as of the bacteriological examination, is given in Table VII. Relatively fewer joints were involved in this series of rabbits, doubtless due to the fact that the streptococci were less virulent than those used in the first two experiments, and fewer inoculations were made than in the third. Another point must be mentioned in passing, that to the preliminary injection of the knees with killed streptococci cannot be attributed the localization of the arthritis in those joints. In the six rabbits arthritis was found in five knees; but in only three animals was the right knee-the one previously injected with Streptococcus 38D-involved; in two rabbits the left knee, previously injected with Streptococcus A49, was intensely inflamed. In addition, thirteen other joints in the entire series of animals showed evidence of invasion with streptococci; as these joints had not been previously injured in any manner, it seems highly improbable that the localization of arthritis in any of the joints was due to a preliminary sensitization.
It was necessary to include in Table VII one joint that did not show any microscopic evidence of inflammation because from the left ankle of Rabbit K-23 a pure culture of Streptococcus 38D was obtained. This is probably an instance in which the joint had just been invaded by the bacteria, and sufficient time had not elapsed for a cellular reaction to be incited; it is the only example of this kind encountered during the course of these experiments. The summary of the distribution of the different degrees of inflammation in the two groups of animals (Table VIII) shows that the same number of joints was invaded in each group. Owing to the small number of joints involved no very striking difference is seen; one more severely inflamed joint was found in the S than in the C group. If, on the other hand, marked and severe are grouped together and the two degrees of slight similarly treated, the ratio between S and C in the first is 4 to 5, and in the second, 5 to 4. Considered alone, this experiment furnishes no very conclusive evidence of an inhibitory influence of salicylates, but when correlated with the others it is confirmatory in nature. 
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Salicylated rabbits. sodium salicylate in the usual manner, 0.2 gm. per kilo of body weight daily until death; three doses were administered before the animals were inoculated. All of the rabbits were then injected intravenously with the sediment from 30 cc. of culture, Streptococcus A135/2/2. Rabbit K-54 died after 20 hours, and No. K-55 after 24 hours. The remainder of the animals surviving the inoculation were observed for 8 or 9 days, when they were sacrificed and examined in the usual manner. No gross visceral lesions were found in any of them. The distribution of arthritis is shown in Table IX .
Although five of the eight rabbits had lesions in the left knees (the joints previously injected with Streptococcus A135), in the entire group of animals, there were forty other inflamed joints, including three right knees previously injected with Strain Z75. In the consideration of the effects of salicylates it is, therefore, only fair to eliminate the question of joint sensitization. The two salicylated rabbits surviving the same length of time as the controls had distinctly fewer pathological joints than did the controls; only five abnormal joints were found in these two animals-an average of 2.5 each-compared with an average of nearly eight per animal in the controls (Table X) . It is rather striking that four abnormal joints were severely inflamed; the possibility is, therefore, suggested that if other joints of these two animals were invaded the pathological process was completely inhibited. The other two salicylated animals dying the day following inoculation showed evidence of invasion of more joints; the degree of inflammation was distinctly less than in the animals living 8 days; but this would be expected, because there was insufficient time for the development of a severe arthritis. 
Summary of Distribution of Arthritis of Experiment 5.
Control rabbits. It is hardly possible to compare the results in the S and C groups, as has been done in other experiments, because of the early death of two of the salicylated rabbits. While the previous administration of the salicylates may have been a factor in causing the death of these two animals, it seems probable from the total summary column that fewer joints were involved in the salicylated animals than in the controls, as the ratio of S to C is nearly 1 to 2. This result may have occurred instead of the usual shifting of the degree of inflammation from severe to slight.
Experiment 6.-This experiment, in some ways, is a duplicate of the previous one. The right knees of eight rabbits were injected with killed Streptococcus Z75, and the left with No. A135; after 34 to 36 days one-half of these rabbits, Nos. K-48, K-49, K-52, and K-53, were treated with sodium salicylate, 0.2 gm. per kilo of body weight daily; the drug was continued for 19 days. After these rabbits had received three doses of salicylate, all of the animals were injected intravenously with the sediment from 50 cc. of broth Culture Z75/0/11. As no effect was observed from this inoculation, after 7 days all received a similar amount of Strain Z75/1/2; 9 days later a third inoculation of the same amount of Strain Z75/3/2 was made. 19 days after the first inoculation all of the animals were sacrificed and examined; none showed any visceral lesions; the small amount of arthritis in the entire group is indicated in Table XI. It is evident at once that the previous inoculation did not predispose the knees to arthritis as none of these joints contained abnormal fluid. The relatively low virulence of Strain Z75 is indicated by the fact that although each rabbit received a total of 150 cc. of culture within a period of 16 days, they showed little, if any, systemic disturbance; and at autopsy only a few joints were slightly inflamed. In Table XI , the slightest degree of abnormality is indicated. Two of the salicylated animals, Nos. K-49 and K-53, had no evidence of arthritis at all; and No. K-48 had slightly increased clear, apparently normal, fluid in the right elbow; so that in only one salicylated animal, No. K-52, was there a distinct increase of hazy fluid showing simply an increased number of mononuclear cells microscopically. Three of the control animals had a distinct increase of slightly turbid fluid containing abnormal cells, although in only two joints were polymorphonuclear leucocytes found. In the fourth control, No. K41, there was an increased amount of normal fluid. Judged by the standards used in the previous experiments, it would be considered that in only one salicylated animal and in three controls was there arthritis. With so few joints involved it is superfluous to summarize the results in a table. The same tendency noted in the other experiments for the salicylated animals to have less severe arthritis than 
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. I In considering the general results of the experiments just detailed, the figures may be analyzed in a number of different ways. It is possible that comparing percentage figures may indicate one tendency, while contrasting absolute or total figures may point in a different direction. This is especially true when the total figures in the two groups vary considerably. If, on the other hand, the same tendency is found in each individual experiment and in summaries collated in both ways, it is safe to conclude that there has been a definite influence of the drug on the course of the particular type of infection under consideration. Table XII is a summary of all of the experiments; it shows the total number of inflamed joints in each category of the various degrees of severity, with the animals divided into those living the full experimental period and those dying earlier; the percentage distribution of the four different degrees of arthritis is also given.
The first striking point is the influence of the drug on the course of the general infection. In each group there were twenty-five animals; nine (36 per cent) of the salicylated rabbits died, but only two (8 per cent) of the controls succumbed before the termination of the experiments. There was a higher mortality among the animals inoculated with the more virulent streptococci. This indicates that sodium salicylate in the doses used had a tendency to depress the general resistance of the animals, a point of considerable interest when contrasted with the apparent influence on the local infection.
The effect of earlier death upon the type of arthritis has already been discussed in the individual experiments; a better idea of this can probably be gained by comparing all of the salicylated animals. The two rabbits of Experiment 5 dying within 24 hours had 70 per cent slight arthritis; the seven rabbits in Experiments 1 and 3 had, on the other hand, only 52 per cent of slight arthritis compared with 50 per cent for the sixteen animals living the full time. The animals dying earlier had, however, 5 per cent more arthritis classified under the heading "marked" than did the surviving animals. In general, the inclusion of the former group in the total of the salicylated animals shifts the percentage figures more from the heading "marked" to "distinct." As half of the inflamed joints in the salicylated animals --occurred in the nine rabbits dying earlier, it seems that the depressing effect of the salicylate upon the general resistance of these animals practically overcame the local influence of the drug; hence in subsequent comparisons we shall consider only two groups, salicylated and controls. The total number of inflamed joints in the former group was 97, and in the latter, 112. It seems possible, therefore, that the salicylate may have prevented the development of a certain amount of arthritis; this appears more evident in the animals inoculated with the less virulent organisms. To be perfectly certain about this point, however, a much larger number of animals should be studied, the amount and virulence of the inoculum being varied and the dose of salicylate arranged so that few rabbits succumb to the general infection. The percentage distribution of the various degrees of intensity among the total inflamed joints of the two groups is indicated in the appropriate columns and shown in graphic form in Text- fig. 1 . Here is brought out the fact that the salicylated animals had a smaller proportion of arthritis classed as marked and distinct and a higher proportion of slightly inflamed joints. This is even more forcibly brought out in Text- fig. 2 , in which only two headings, severe and mild, are used, the first including the marked and distinct, and the second the slight and very slight.
Because 4 per cent more joints were affected among the controls than among the salicylated animals it was thought advisable to analyze the figures from the standpoint of the relation between the total number of joints in which it was possible for infection to occur and the actual number found diseased in each group of animals. As only the joints of the four extremities were examined, it may be considered that for the purpose of analysis each rabbit had twelve joints. A summary of the findings in each individual experiment, including only two classes of arthritis, severe and mild, is shown graphically in Text-figs. 3 and 4. Here the order of the experiments has been rearranged so that the most severe infection is indicated on the left and the mildest on the right. Text- fig. 3 shows the percentage of inflamed joints considered from the point of view of the entire number of joints capable of being infected in each group. This mode of treating the figures was rendered necessary by the different number of animals in the S and C groups in Experiments 1 and 2. The proportion of diseased joints was higher in the C group in four experiments, the same in one, and less in one to the fact that two of the S animals in this experiment died before sufficient time had elapsed to allow severe arthritis to develop; this point has been more fully discussed in the individual experiment. It is thus evident that the results indicated in Text- fig. 1 are not due to wide variations in individual experiments and cannot be attributed -fig. 3 . the S and thirteen for the C groups, divided among seven rabbits in each group. Thus, if we considered only the percentage of joints from which streptococci could be grown, no influence could be ascribed to the salicylates.
The foregoing evidence indicates that the salicylates modified favorably the inflammation induced in the joints of certain rabbits by nonhemolytic streptococci; this was less marked when organisms of higher virulence were employed, and could not be demonstrated when hemolytic streptococci were used. The negative results of Davis and of Fantus and his coworkers is, thereby, easily explained. It is necessary to balance properly the dose of both the drug and inoculum.
To what can this influence be ascribed? Two possibilities are suggested: (1) that the drug had a local antibacterial effect; (2) that it had a direct action on the tissues; i.e., that it lowered the capacity of these tissues to react to the irritation of the streptococci. In the first instance, the action would be considered from a bacteriological, and in the second, from a physiological view-point. With the information at hand, it is difficult, if not impossible, to decide which of these two actions was the greater, or whether there may not have been a combination of the two. In each group of animals it was possible to cultivate streptococci from approximately 12 per cent of the inflamed joints. From the bacteriological examination of the joints of the controls it is evident that the normal resisting agencies of the animals caused the death of the invading microorganisms in the majority of instances. It seems probable that this bactericidal action occurs at different intervals following the invasion of the joints, for the most plausible explanation of the various degrees of severity of the local lesions is that the bacteria have acted for longer or shorter periods. Scott, Thoburn, and Hanzlik (14) have shown that salicyl occurs in demonstrable concentrations in the synovial fluid of salicylated animals. It is possible, therefore, that the addition of an antibacterial drug (even though weak as the salicyl must be in its existing concentration) to the normal bactericidal agencies of the body might lead to a more rapid destruction of the bacteria in the invaded joints, and consequently to a less severe inflammation in these joints. If, on the other hand, the number or virulence of the bacteria exceeded a certain level, an antibacterial action of the drug might fail of demonstration.
A second, or physiological action of the salicyl must be considered. Dohrn (15) has shown that benzoic and salicylic acids, given by mouth, have a strong antiphlogistic action on the conjunctivitis induced by instillations of mustard oil into the conjunctival sacs of animals. He concludes, in general, that acids which possess antiseptic and antipyretic properties are also anti-irritants. The arthritis induced in rabbits by bacteria of relatively slight virulence might furnish suitable conditions for the demonstration of this anti-inflammatory action of salicyl. The inflammation might, on the other hand, be so severe that any local antiphlogistic action would fail of demonstration. One of us (11) has shown that inoculated animals, under the influence of salicylates, form fewer immune bodies than do unsalicylated controls. Such results are in line with those here reported. One might expect a drug which reduced the intensity of local lesions also to depress the capacity of the body to produce antibodies against the microorganisms inciting those lesions.
Those who regard non-hemolytic streptococci as the specific etiologic agents in rheumatic fever may consider that our experiments confirm their opinions, because an anti-arthritic action of salicyl was demonstrated in joints irritated by green streptococci. We think that one is not justified in reaching this conclusion for the following reasons: The arthritis was neither completely inhibited nor cured as is that of patients with rheumatic fever. Frequently in both the salicylated and control animals there was a purulent inflammation of the muscles contiguous to the involved joints; this and the severe types of arthritis found in many of our experimental animals are never found in patients with rheumatic fever. Until only milder types of arthritis responding completely to salicylates result from the experimental inoculation of animals, and the visceral lesions in these animals resemble more closely those of patients, one would prefer to leave this question open.
CONCLUSIONS.
1. Rabbits inoculated intravenously with non-hemolytic streptococci, while under the influence of full therapeutic doses of sodium salicylate, developed almost as many inflamed joints as the untreated controls similarly inoculated.
2. The salicylated rabbits, on the other hand, had a much higher proportion of mildly inflamed joints than did the controls.
3. This anti-inflammatory action was most evident in the animals inoculated with streptococci of the lowest virulence, and could not be demonstrated in animals inoculated with hemolytic streptococci.
